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^ Chop saw arrangement. 

@ A chop saw (10) comprises a table (12), a pivot 
member (14) on the table, a saw assembly (16) 
pivoted about axis (18) to the pivot member, a 
blade (26) joumailed in said assembly, a motor 
(22) to drive the blade, an upper guard (32) to 
cover an upper portion of said blade, which 
upper guard is pivoted to said assembly, and a 
lower guard (40) to cover a lower portion of said 
blade, which lower guard is also pivoted to said 
assembly, both about the blade axis (28). 

A parallelogram lever (34) has a pivoted con- 
nection to the pivot member (38) and upper 
guard (36) to maintain the orientation of the 
upper guard in all pivot positions of the assenrv 
bly. An extension (35) of the parallelogram lever 
co-operates a flange (100) on the lower guard 
such that, in a raised rest position of the saw 
assembly and in an unopened position of the 
lower guard, the extension engages the flange 
and prevents downward pivoting of the assem- 
bly. 

An actuator (94) opens the lower guard to an 
extent sufficient to rotate the flange out of 
abutment with the extension, whereupon sub- 
sequent downward pivoting of the saw assenv 
bly serves to engage the extension with a cam 
surface of the flange to open further the lower 
guard. 
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This invention relates to circular saws of the type 
comprising a table, a pivot member on the table and 
a saw assembly pivoted about a pivot axis with re- 
spect to said pivot member, whereby said saw assem- 
bly carrying a motor driven blade can be plunged into s 
a workpiece supported on the table. 

Such saws are known and described in published 
patent documents such as EP 0133666 and EP 
0450400. These saws are useful and have numerous 
possibilities for enhancement to improve the capaci- io 
ty. capability and efficiency, not to mention cleanli- 
ness and safety of their arrangements. On the other 
hand, all these features add complexity and cost, and 
may render the saw user unfriendly. 

Both EP 0133666 and EP 0450400 mentioned is 
above describe saws in which the saw assembly conv 
phses an upper guard and a lower guard for the blade. 
The upper guard is formed from or on the housing of 
the assembly and permanently covers a top part of 
the blade. A bottom part of the blade is covered by the 20 
lower guard, but thus must be withdrawn in use so that 
the blade is exposed when required to perform cut- 
ting operations. 

A handle is disposed on the upper guard or hous- 
ing by means of which a user can pivot the saw as- 25 
sembly up and down to perform cutting operations on 
a workpiece supported on the table. 

The lower guard may be opened entirely by an ac- 
tuating lever disposed on said handle. Alternatively 
the guard may be opened automatically by pivoting of 30 
the saw assembly, there being provided a connection 
between the guard and the pivot member for this pur- 
pose. A further alternative is that the guard may be 
opened partly by either of these arrangements and 
only further opened by direct contact with a work- 3S 
piece. None of these is ideal or covers every desir- 
able eventuality. In particular it is desirable only to 
open the guard as much as is necessary to cut the 
workpiece and no more, otherwise the dangerous 
blade is needlessly exposed. In any event, it is desir- 40 
able (and. indeed, essential in some jurisdictions) to 
provide the following two safety features: first, a lock 
on the lower guard so that it cannot be manipulated 
open except by proper operation of the saw; and sec- 
ond, a lock on the saw assembly so that it cannot pivot 4S 
down from a rest position except by proper operation, 
involving a release of the lock. 

It is an object of the present Invention to provide 
a saw of the type described above which provides a 
good compromise between the often conflicting re- 50 
quirements of ease of use versus safety of use. 

In accordance with the present invention there is 
provided a saw comprising a table, a pivot member on 
the table, a saw assembly pivoted with respect to the 
pivot member, a blade journalied in said assembly, a 55 
motor to drive the blade, an upper guard to cover an 
upper portion of said blade, which upper guard is piv- 
oted to said assembly, a lower guard to cover a lower 



portion of said blade, which lower guard is pivoted to 
said assembly, a parallelogram lever having a pivoted 
connection to the pivot memfc>er and upper guard to 
maintain the orientation of said upper guard with re- 
spect to pivot member in all pivot positions of the as- 
sembly with respect to said pivot member, and an ex- 
tension of said parallelogram lever co-operating with 
said lower guard such that, in a raised rest position of 
the saw assembly with respect to said pivot member 
and in an unopened position of said lower guard with 
respect to said blade, said extension engages said 
lower guard and prevents pivoting of the assembly 
with respect to said pivot member, means being pro- 
vided to open said lower guard to an extent sufficient 
to remove abutment thereof with said extension, 
whereupon subsequent pivoting of said saw assem- 
bly from said raised position serves to engage said 
extension with said lower guard to open further said 
lower guard. 

Preferably said lower guard comprises a flange 
engaged by said extension and said guard opening 
means rotates said flange out of abutment with said 
extension and said flange has a cam surface engag- 
ed by sakj extension on said subsequent pivoting of 
the saw assembly to further rotate and open said low- 
er guard. 

Preferably said extension and flange co-operate 
sufficiently to open the guard only as much as nec- 
essary with typically found workpieces to avoid con- 
tact of the lower guard with such workpieces, the 
guard being capable of further opening on contact 
thereof with non-typical workpieces. 

Preferably, said means to open said lower guard 
comprises an actuator lever connected with said low- 
er guard to open said lower guard a first amount suf- 
ficient to withdraw said flange from abutment with 
said extension. 

Preferably said actuator lever has means engag- 
ing said lower guard such that said guard cannot t»e 
opened without first activating said lever. 

Thus the above arrangement provides two safety 
features. Firstly, the lower guard cannot be opened 
without first activating the lever. Thus accidents oc- 
casioned by unintentionally or carelessly manipulat- 
ing the lower guard when the saw is in its raised, at- 
rest position can be avoided. Secondly, the assembly 
cannot be pivoted down until the lock formed by the 
extension abutting the flange is released. This is only 
achieved by opening the guard by activating said lev- 
er. Not only is this a safety feature but also, as a prac- 
tical matter, it is desirable for the guard to be open be- 
fore plunging of the assembly into a workpiece, so as 
to avoid contact of the lower guard with the work- 
piece. 

Preferably, the actuator lever is connected to said 
lower guard by a cable which has a small amount of 
dead-slack in it so that the guard is not opened until 
the lever disengages the guard. Preferably the cable 
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passes through an eye in said lever and is captivated 
on said guard so that the guard pushes the cable 
through said eye when the guard is further opened by 
said extension on said flange or by opening contact 
with a workpiece. 

Preferably, said assembly comprises a housing 
mounting said motor and an axle disposed in a wall 
of said housing, a hollow spindle journalled for rota- 
tion about said axle on one side of said housing and 
carrying said blade. Said lower guard may be mount- 
ed on said axle on the other side of said housing. Pre- 
ferably, the housing has a cylindrical section around 
said spindle and said lower guard has a cup-shaped 
part supported on said cylindrical section. 

Preferably, said upper guard Is mounted on said 
axle beyond said lower guard with respect to said wall 
of the housing. The motor may drive said spindle 
through a belt surrounding said spindle. 

This provides an especially compact, self- 
supportive structure which also facilitates assembly. 

The invention is further described hereinafter, by 
way of example only, with reference to the accompa- 
nying drawings, in which:- 

Figures 1a, b and c are sections through a saw 
assembly according to the present invention and 
taken along the line A-A. B-B, and C-C respec- 
tively in Figures 4c and 4d; 
Figures 2a to d are views showing the lower guard 
opening arrangements of a saw according to the 
present invention; 

Figures 3a to d are side views in different posi- 
tions of a saw according to the present invention; 
Figures 4a to d are more detailed side views of a 
different embodiment of the present invention in 
different positions, Figure 4a being a section on 
the line G-G in Figure Id and Figures 4b to d be- 
ing sections on the line F-F in Figure 1d; and Fig- 
ures 5a to d are similar views to those given 
above of another embodiment of the present in- 
vention. 

Referring first to Figure 3a. a saw 10 according to 
the invention comprises a table 12 having a pivot 
member 14 to which a saw assembly 16 is pivoted 
about axis 18. 

The saw assembly 16 comprises a housing 20 
mounting a motor 22 (see also Figure 1 b) having a ro- 
tation axis 24. The motor 22 drives a circular saw 
blade 26 mounted in the housing 20 about axis 28 
through a belt 30 drive connection. 

An upper guard 32 is pivotally mounted in the 
housing 20 about axis 28. It is connected to the pivot 
member 14 by parallelogram lever 34 pivoted at both 
ends about axes 36,38. Lines joining axes 36,38 and 
18.28 are parallel. 

A lower guard 40 is likewise pivotally mounted in 
the housing 20 about axis 28. It is opened by means 
explained further below to expose the blade 26. 
When this is done, the assembly 16 is capable of piv- 
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oting down about axis 18 to plunge the blade 26 into 
a workpiece (not shown) supported on the table 12 
against a fence 42. The table 1 2 has a slot 1 3 (see Fig- 
ure 1 c) through which the blade passes as the assem- 
5 biy pivots down to the position shown in Figure 3d. 

The parallelogram lever 34 maintains the orienta- 
tion of the upper guard 32 with respect to the pivot 
member 14 and hence the table 12. 

Turning now to Figures la to d, the housing 20 
10 mounts a blade axle 44 which passes through a bore 
46 in wall 48 of the housing. The axle 44 is clamped 
against housing 20 between flange 56 of axle 44 and 
a nut 58. 

A drive spindle 60 comprises a sleeve which is ro- 

15 tatably journalled on the axle 44 through bearings 62. 
The bearings 62 are first slid onto the shaft 44, to- 
gether with intermediate spacer 63, until they abut 
flange 56. They are held in place by circlip 64. Then 
the sleeve 60 is slid over the bearings 62 and spacer 

20 63 before being retained in position by circlip 66. The 
assembly so formed is then inserted in, and bolted to, 
the housing 20 by nut 58. 

The closed end of the sleeve 60 has a flange 68 
on which a flange washer 70 is seated. On flange 72 

25 of the washer 70 the blade 26 is seated before a bolt 
74 clamps the assembly together. 

The spindle 60, and hence blade 26, is driven by 
belt 30, which is around the bearings 62 so that the 
load on the bearings is entirely radial. Moreover, the 

30 bearings are near the blade 26 so that the side forces 
produced by contact of the blade with the workpiece 
are minimised. 

The motor 22 is shown in Figures lb and d, and 
has an output shaft 21 journalled in the housing 20 

35 through bearings 23. A pulley 25 is on the shaft 21 and 
around which the belt 30 is passed. 

The housing 20 extends between pivot member 
14 (at pivot axis 1 8, see also Figure 3a), the motor 20 
(at axis 24) and the axle 44. surrounding the belt 30 

40 and sleeve 60. It extends backwards (relative the 
blade 26) to capture the axle 44 at 46 and also for- 
wards to form a fixed guard 76 of the blade 26. The 
guard 76 covers a rear portion of the blade 26. and 
opens into a rearwardly directed dust collection chute 

45 77. 

Around sleeve 60, the housing 20 is cylindrical 
and rotatably supports a part cylindrical cup 78 being 
a part of lower guard 40. The cup 78 has a bore 80 in 
its base through which the shaft 44 passes. The cup 
50 is retained in position by a sleeve 82 of upper guard 
32. Sleeve 82 is likewise rotatably supported on the 
shaft 44 and is retained by a nut 84 which retains 
sleeve 82 and cup 78 against shoulder 86 of the shaft 
44. 

55 Lower guard 40 has a segmental section 39 

which covers a lower portion of the blade 26. In Figure 
la it is shown in dashed lines in an open position, ex- 
posing the blade 26 from which it can be seien that it 
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is outside of the housing 76 with respect to the blade. 

The lower guard Is opened initially by a cable 88 
wound around cup 78 and terminating at 90, the cable 
rotating the cup 78 and guard 40 around shaft 44. The 
other end of the cable passes through an eye 92 (see 5 
Figures 2a to d) in an actuator lever 94 pivoted at 95 
to a handle 96 forming part of the upper guard 32. 

The lower guard Is biassed to the closed position 
thereof (which is shown in Figure 2a) by a spring 98 
which extends between the upper guard 32 and a io 
flange 100 on the cup 78. 

The actuator lever has an extension 102 which 
engages a stop 104 on the cup 78. The guard 40 can- 
not be manipulated open until the extension 102 is 
withdrawn from the stop 104. This occurs during the is 
first movement of the actuator lever 94 and this pos- 
ition is shown in Figure 2b. 

The cable 88 passes freely through the eye 92. 
However, at the position shown in Figure 2b said other 
end of the cable, indicated at 91 in Figure 2, engages 20 
the eye 92. Thereafter, further pivoting of the actuator 
lever 94 tensions the cable 88 and begins to open the 
guard 40, tensioning the spring 98 as shown in Figure 
2c. 

Figure 2c shows the fully pulled position of the 25 
lever 94, although the guard 40 is only partially open. 
However, by means explained further below the 
guard may be fully opened as shown in Figure 2d and 
in this case the tension in the cable 88 is again relaxed 
and is fed through the eye 92 into a space in the han- 30 
die 96. The actuator lever 94 may itself be biassed by 
a spring (not shown) to the position shown in Figure 
2a. Release of the actuator in the position of the guard 
40 shown in Figure 2d would then return the actuator 
to the Figure 2a position. As the guard is permitted to 3S 
return to its closed position (again as explained fur- 
ther below), stop 104 engages curved rear surface 
103 of the extension 102 and opens the actuator suf- 
ficient to allow passage of the stop before the exten- 
sion snaps back into the locking position shown in Fig- . 40 
ure 2a. 

Returning now to Figures 3a to d the saw 10 is 
shown In four positions in which the lower guard 40 is 
in positions corresponding to positions shown in Fig- 
ure 2. that is to say Figure 2a corresponds with Figure 45 
3a; Figure 2c corresponds with Figure 3b; and Figure 
2d corresponds approximately with Figure 3d. 

The parallelogram lever 34 has an extension 35 
which abuts top surface 101 of the flange 100. Ana- 
lysis of the geometry of the arrangement demon- so 
strates that saw assembly 16 cannot pivot down- 
wards from the position shown in Figure 3a about axis 
1 8 while extension 35 abuts flange 1 00. Thus this ful- 
fils the safety requirement that, in the raised at-rest 
position of the saw assembly as shown in Figure 3a. ss 
there is a lock to hold the assembly in that position. 
The lock is released by opening the guard 40 as de- 
scribed above to the position shown in Figure 2c and 



Figure 3b. Here the flange 100 has moved out from 
underneath the extension 35 and so the assembly is 
now permitted to pivot about axis 18. 

In Figure 3c, the assembly 16 is pivoted down 
about axis 18 to cut workpieces positioned on the ta- 
ble 12 against fence 42. Between the positions in Fig- 
ures 3b and c, the extension 35 engages a cam sur- 
face 103 of the flange 100 so that downward move- 
ment of the assembly 16 opens further the guard 40. 
In Figure 3d, the guard is fully withdrawn inside the 
upper guard 32. 

The arrangement is organised so that for most 
typical workpieces of rectangular cross-section the 
lower guard 40 is always opened by the extension 35 
before the guard contacts the workpiece. but does not 
open so much that a dangerous amount of the blade 
is exposed above and in front of the workpiece. Ob- 
viously some compromises have to be made and the 
arrangement is more effective for some workpieces 
than it is for others. However, for awkward shapes 
which do not fit the geometry of this arrangement, the 
guard 40 can be opened by contact with the work- 
piece on its bottom edge 41. This facility appertains 
once the guard has opened to the position in Figure 
3b and, for example, the lower guard could be fully 
opened as in Figure 3d even when the assembly 16 
is in the position In Figure 3c if the shape of the work- 
piece dictated this. In this event, cam surface 103 is 
separated from extension 35. 

On the other hand, mere release of actuator lever 
94 does not return the guard 40 to Its fully closed pos- 
ition. This is only achieved when the assembly 16 is 
raised sufficiently to allow the guard flange 100 to 
slide under the extension 35. 

An alternative arrangement is feasible in which 
the flange 1 00 is provided with a circumferential rack 
in front of It (not shown, but at position 106) around 
the cup 78 and the t>ottom 108 of the extension 35 is 
likewise provided with teeth (not shown) to engage 
the rack and provide a positive connection between 
the guard 40 and parallelogram lever 34. This would 
have the advantage that the guard could not be ma- 
nipulated open once the respective teeth had engag- 
ed but would have a twofold disadvantage. Firstly, to 
cater for typical awkward shapes of workpiece, the 
guard 40 would have to be arranged to be opened 
quite fully at an early stage of descent of the assem- 
bly. This would lead to more exposure of the blade 
above and in front of the workpiece for more regularly 
shaped workpieces than Is desirable, or indeed as is 
provided by the preferred arrangement Secondly, 
should even this measure be insufficient on some 
workpieces to prevent contact between the guard 
edge 41 and the workpiece. the saw assembly would 
become jammed and be prevented from further de- 
scent because the guard cannot open without down- 
ward movement of the assembly. Hence further cut- 
ting of the workpiece could not be accomplished. 
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Thus the arrangement f irst described above employ- 
ing simple contact between extension 35 and cam 
surface 103 to open the guard 40 is preferred. 

Figures 4a to d show the above described ar- 
rangements In more detail. Here, extension 35' has a 5 
different shape. Also extension 102' of the actuator 
lever 94 is different in that it is long in order to fill the 
aperture (not shown) in the base of the handle 96 
through which It passes in all conditions of the actua- 
tor, ie in every position thereof. Part 1 05 is connected io 
to the base of the extension 102' and it is this part 
which engages stop 104' in the edge of the cup 78 
(passing through an opening 107 in the upper guard 
32) and which carries eye 92. 

Figures 1a and d also show an alternative ar- is 
rangement of the lower guard return spring 98' de- 
scribed with reference to Figures 2a to d. Here, (see 
especially Figure Id) a coil spring 98' is wound 
around flange 109 of upper guard 32 around sleeve 
82, one end 98a being turned radially inwardly and 20 
engaging flange 109 and the other end 98b passing 
through an arcuate slot 111 (see also Figure 4b) in the 
upper guard 32 and engaging the lower guard cup 78. 
A cap 113 retains the spring in position, while a circlip 
on sleeve 82 retains the cap. 25 

Figures 5a tod show another arrangement for the 
return spring 98" which is here connected to the up- 
per guard 32 at 98"a and to a lug 98"b of the lower 
guard cup 78 which passes through an arcuate slot 
1ir in the upper guard 32. 30 

Finally, above the actuator lever 94 there is 
formed in the handle 96 a trigger switch 11 7 by which 
to start and stop the motor 22. Around axis 18 a coil 
spring 119 is provided which supports the weight of 
the saw assembly 16. 35 



Claims 

1. A saw comprising a table, a pivot member on the ■ 40 
table, a saw assembly pivoted with respect to the 
pivot member, a blade journatled in said assem- 
bly, a motor to drive the blade, an upper guard to 
cover an upper portion of said blade, which upper 
guard is pivoted to said assembly, a lower guard 45 
to covera lower portion of said blade, which lower 
guard is pivoted to said assembly, a parallelo- 
gram lever having a pivoted connection to the piv- 
ot member and upper guard to maintain the ori- 
entation of said upper guard with respect to pivot so 
member in all pivot positions of the assembly with 
respect to said pivot member, and an extension of 
said parallelogram lever co-operating with said 
lower guard such that, in a raised rest position of 
the saw assembly with respect to said pivot mem- 55 
ber and in an unopened position of said lower 
guard with respect to said blade, said extension 
engages said lower guard and prevents pivoting 



of the assembly with respect to said pivot mem- 
ber, means being provided to open said lower 
guard to an extent sufficient to remove abutment 
thereof with said extension, whereupon subse- 
quent pivoting of said saw assembly from said 
raised position serves to engage said extension 
with said lower guard to open further said lower 
guard. 

2. A saw as claimed in claim 1, in which said lower 
guard comprises a flange engaged by said exten- 
sion and said guard opening means rotates said 
flange out of abutment with said extension and 
said flange has a cam surface engaged by said 
extension on said subsequent pivoting of the saw 
assembly to further rotate and open said lower 
guard. 

3. A saw as claimed in claim 2, in which said exten- 
sion and flange co-operate sufficiently to open 
the guard only as much as necessary with typi- 
cally found workpieces to avoid contact of the 
lower guard with such workpieces, the guard be- 
ing capable of further opening on contact thereof 
with non-typical workpieces. 

4. A saw as claimed in claim 2 or 3, in which said 
means to open said lower guard comprises an ac- 
tuator lever connected with said lower guard to 
open said lower guard a first amount sufficient to 
withdraw said flange from abutment with said ex- 
tension. 

5. Asaw as claimed in claim 4, in which said actua- 
tor lever has means engaging said lower guard 

.^such that said guard cannot be opened without 
first activating said lever. 

6. A saw as claimed in claim 5, in which the actuator 
lever is connected to said tower guard by a cable 
which has a small amount of dead-slack in it so 
that the guard is not opened until the lever disen- 
gages the guard. 

7. A saw as claimed in daim 6. in which the cable 
passes through an eye in said lever and is capti- 
vated on said guard so that the guard pushes the 
cable through said eye when the guard is further 
opened by said extension on said flange or by 
opening contact with a workpiece. 

8. Asaw as claimed in any preceding daim, in which 
said assembly comprises a housing mounting 
said motor and an axle disposed in a wall of said 
housing, a hollow spindle journalled for rotation 
about said axle on one side of said housing and 
carrying said blade. 
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9. A saw as claimed in claim 8, in which said lower 
guard is mounted on said axle on the other side 
of said housing. 

10. A saw as claimed in claim 9Jn which said housing 5 
has a cylindrical section around said spindle and 
said lower guard has a cup-shaped part support- 
ed on said cylindrical section. 

11. A saw as claimed in claim 9 or 10, in which said io 
upper guard is mounted on said axle beyond said 
lower guard with respect to said wall of the hous- 
ing. 

12. Asawas claimed in any of claims 8 to 11, in which 15 
said motor drives said spindle through a belt sur- 
rounding said spindle. 
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